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(57) ABSTRACT 

A search technology generates recommendations with mini 
mal user data and participation, and provides better interpre 
tation of user data, such as popularity, thus obtaining breadth 
and quality in recommendations. It is sensitive to the semantic 
content of natural language terms and lets users briefly 
describe the intended recipient (i.e., interests, eccentricities, 
previously successful gifts). Based on that input, the recom 
mendation Software may determine the meaning of the 
entered terms and creatively discover connections to gift rec 
ommendations from the vast array of possibilities. The user 
may then make a selection from these recommendations. The 
engine will allow the user to find gifts through connections 
that are not limited to previously available information on the 
Internet. Thus, interests can be connected to buying behavior 
by relating terms to respective items. 
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ONTOLOGY BASED RECOMMENDATION 
SYSTEMS AND METHODS 

RELATED APPLICATIONS 

0001. This application is related to Application No. 
<Attorney Docket No. 4113.1000-000>, filed on May 25, 
2007, entitled “Recommendation Systems and Methods 
Using Interest Correlation, the entire teachings of which are 
incorporated by reference. 

BACKGROUND 

0002. At times, it can be difficult for an online user to shop 
for products or find an appropriate product or service online. 
This is especially true when the user does not know exactly 
what he or she is looking for. Consumers, for example, expect 
to be able to input minimal information as search criteria and, 
in response, get specific, targeted and relevant information. 
The ability to consistently match a product or service to a 
consumer's request for a recommendation is a very valuable 
tool, as it can result in a high Volume of sales for a particular 
product or company. Unfortunately, effectively accommodat 
ing these demands using existing searchand recommendation 
technologies requires Substantial time and resources, which 
are not easily captured into a search engine or recommenda 
tion system. The difficulties of this process are compounded 
by the unique challenges that online stores and advertisers 
face to make products and services known to consumers in 
this dynamic online environment. 
0003 Recommendation technology exists that attempts to 
predict items, such as movies, music, and books that a user 
may be interested in, usually based on Some information 
about the user's profile. Often, this is implemented as a col 
laborative filtering algorithm. Collaborative filtering algo 
rithms typically analyze the user's past behavior in conjunc 
tion with the other users of the system. Ratings for products 
are collected from all users forming a collaborative set of 
related “interests” (e.g., “users that liked this item, have also 
like this other one'). In addition, a user's personal set of 
ratings allows for statistical comparison to a collaborative set 
and the formation of Suggestions. Collaborative filtering is 
the recommendation system technology that is most common 
in current e-commerce systems. It is used in several vendor 
applications and online stores, such as Amazon.com. 
0004. Unfortunately, recommendation systems that use 
collaborative filtering are dependent on quality ratings, which 
are difficult to obtain because only a small set of users of the 
e-commerce system take the time to accurately rate products. 
Further, click-stream and buying behavioras ratings are often 
not connected to interests because the user navigation pattern 
through the e-commerce portal will not always be a precise 
indication of the user buying preferences. Additionally, a 
critical mass is difficult to achieve because collaborative rat 
ing relies on a large number of users for meaningful results, 
and achieving a critical mass limits the usefulness and appli 
cability of these systems to a few vendors. Moreover, new 
users and new items require time to build history, and the 
statistical comparison of items relies on user ratings of pre 
vious selections. Furthermore, there is limited exposure of the 
“long tail. Such that the limitation on the growth of human 
generated ratings limits the number of products that can be 
offered and have their popularity measured. 
0005. The long tail is a common representation of mea 
Surements of past consumer behavior. The theory of the long 
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tail is that economy is increasingly shifting away from a focus 
on a relatively small number of “hits” (e.g., mainstream prod 
ucts and markets) at the head of the demand curve and toward 
a huge number of niches in the tail. FIG. 1 is a graph illus 
trating an example of the long tail phenomenon showing the 
measurement of past demand for songs, which are ranked by 
popularity on the horizontal axis. As illustrated in FIG. 1, the 
most popular songs 120 are made available at brick-and 
mortar (B&M) stores and online while the least popular songs 
130 are made available only online. 
0006 To compound problems, most traditional e-com 
merce systems make overspecialized recommendations. For 
instance, if the system has determined the user's preference 
for books, the system will not be capable of determining the 
user's preference for Songs without obtaining additional data 
and having a profile extended, thereby constraining the rec 
ommendation capability of the system to just a few types of 
products and services. 
0007. There are rule-based recommendation systems that 
rely on user input and a set of pre-determined rules which are 
processed to generate output recommendations to users. A 
web portal, for example, gathers input to the recommendation 
system that focuses on user profile information (e.g., basic 
demographics and expressed category interests). The user 
input feeds into an inference engine that will use the pre 
determined rules to generate recommendations that are out 
put to the user. This is one simple form of recommendation 
systems, and it is typically found in direct marketing practices 
and Vendor applications. 
0008. However, it is limited in that it requires a significant 
amount of work to manage rules and offers (e.g., the admin 
istrative overhead to maintain and expand the set of rules can 
be considerably large for e-commerce systems). Further, 
there is a limited number of pre-determined rules (e.g., the 
system is only as effective as its set of rules). Moreover, it is 
not scalable to large and dynamic e-commerce systems. 
Finally, there is limited exposure of the long tail (e.g., the 
limitation on the growth of a human-generated set of infer 
ence rules limits the number of products that can be offered 
and have their popularity measured). 
0009 Content-based recommendation systems exist that 
analyze content of past user selections to make new Sugges 
tions that are similar to the ones previously selected (e.g., “if 
you liked that article, you will also like this one'). This 
technology is based on the analysis of keywords present in the 
text to create a profile for each of the documents. Once the 
user rates one particular document, the system will under 
stand that the user is interested in articles that have a similar 
profile. The recommendation is created by statistically relat 
ing the user interests to the other articles present in a set. 
Content-based systems have limited applicability, as they rely 
on a history being built from the user's previous accesses and 
interests. They are typically used in enterprise discovery sys 
tems and in news article Suggestions. 
0010. In general, content-based recommendation systems 
are limited because they suffer from low degrees of effective 
ness when applied beyond text documents because the analy 
sis performed relies on a set of keywords extracted from 
textual content. Further, the system yields overspecialized 
recommendations as it builds an overspecialized profile based 
on history. If, for example, a user has a user profile for tech 
nology articles, the system will be unable to make recommen 
dations that are disconnected from this area (e.g., poetry). 
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Further, new users require time to build history because the 
Statistical comparison of documents relies on user ratings of 
previous selections. 

SUMMARY 

0011. In today’s dynamic online environment, the critical 
nature of speed and accuracy in information retrieval can 
mean the difference between success and failure for a new 
product or service, or even a new company. Consumers want 
easy and quick access to specific, targeted and relevant rec 
ommendations. The current information gathering and 
retrieval schemes are unable to provide a user with such 
targeted information efficiently. Nor are they able to accom 
modate the Versatile search queries that a user may have. 
0012. One of the most complicated aspects of developing 
an information gathering and retrieval model is finding a 
Scheme in which the cost benefit analysis accommodates all 
participants, i.e., the users, the online stores, and the devel 
opers (e.g., search engine providers). At this time, the cur 
rently available schemes do not provide a user-friendly, 
developer-friendly and financially-effective solution to pro 
vide easy and quick access to quality recommendations. 
0013 Computer implemented systems and methods for 
recommending products and services are provided. Concepts 
are stored and classified using an ontological classification 
System, which classifies concepts based on similarities 
among stored concepts. The ontological classification system 
enables fine grained searching. 
0014. An initial search query is requested by a user who is 
shopping online for a product or service recommendation. 
The initial search query can be expanded with additional 
search terms. The additional search terms are determined by 
correlating similarities between the initial search terms and 
one or more of the stored concepts. The search terms are 
analyzed. Concepts identified from the stored concepts that 
are conceptually related to the analyzed search terms can be 
Suggested. At least a portion of the suggested concepts are 
used to expand the initial search query. When suggesting 
concepts, the system determines whether there are any key 
Words related to the stored concepts, which commonly appear 
in conjunction with the search terms. 
0015 The stored concepts can be associated with classes. 
The classes can be non-hierarchical and can include: objects, 
States, animates, or events. 
0016. The concepts are classified using a plurality of prop 
erties. Each of the properties have at least one property value. 
The properties are defined without any fixed relations 
between properties. Each property value has a corresponding 
weight coefficient. The weight coefficient is used in calculat 
ing the strength of that property value when correlating simi 
lar concepts. The weight ranges can be from 0 to 1, with 1 
being a strong weight and 0 being a weak weight. Other 
weight ranges are suitable. 
0017 Referents between two or more of the concepts can 
be correlated. The referents can be correlated regardless of 
whether the two or more concepts have any classes in com 
mon. For example, two objects can be similar in various ways, 
but have very little in common in terms of the traditional 
classes under which they fall. The referents can be defined 
based on the properties that the two or more concepts share in 
COO. 

0018. The initial search query may be a request for a gift 
recommendation, a trip recommendation, a trend forecast, 
music, a movie, a companion, a keyword associated with 
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internet domains, or a keyword to be used for generating 
online links. The initial search query is received by a search 
engine and the additional search terms for expanding the 
initial search query are used to generate ads related to the 
initial search query. 
I0019. A software system is provided for recommending 
products and services. Concepts are stored in a database. An 
ontological classification system is used to enable fine 
grained searches by enabling the correlation of similarities 
among the concepts stored in the database. A search handler 
receives an initial search query. An analysis engine interfaces 
with the search handler and the database. The engine expands 
the initial search query by determining additional keywords. 
The additional keywords are determined by correlating simi 
larities between the initial search terms and one or more of the 
stored concepts. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The foregoing will be apparent from the following 
more particular description of example embodiments of the 
invention, as illustrated in the accompanying drawings in 
which like reference characters refer to the same parts 
throughout the different views. The drawings are not neces 
sarily to scale, emphasis instead being placed upon illustrat 
ing embodiments of the present invention. 
0021 FIG. 1 is a graph illustrating the Long Tail phenom 
enon, with products available at brick-and-mortar and online 
arms of a retailer. 
0022 FIG. 2A is a diagram illustrating an example method 
of gift recommendation according to an aspect of the present 
invention. 
I0023 FIG. 2B is a diagram illustrating the relationship 
between interests and buying behavior. 
0024 FIG.3A is a diagram of the recommendation system 
(Interest Analysis Engine) according to an aspect of the 
present invention. 
0025 FIG. 3B is a flow chart illustrating the keyword 
weighting analysis of the Interest Correlation Analyzer 
according to an embodiment of the present invention. 
0026 FIGS. 3C-3D are screenshots of typical personal 
profile pages. 
I0027 FIGS. 4A-4B are tables illustrating search results 
according to an aspect of the present invention. 
0028 FIG. 5 is a diagram of the semantic map of the 
Concept Specific Ontology of the present invention. 
0029 FIGS. 6A and 6C are tables illustrating search 
results based on the Concept Specific Ontology according to 
an aspect of the present invention. 
0030 FIGS. 6B and 6D are tables illustrating search 
results based on prior art technologies. 
0031 FIG. 7 is a flow diagram of the method of the Con 
cept Specific Ontology according to an aspect of the present 
invention. 
I0032 FIGS. 8A-8E are diagrams illustrating the Concept 
Input Form of the Concept Specific Ontology according to an 
aspect of the present invention. 
0033 FIG. 9 is a diagram illustrating the Settings page 
used to adjust the weighting of each property value of a 
concept of the Concept Specific Ontology according to an 
aspect of the present invention. 
0034 FIGS. 10A-10B are flow charts illustrating combin 
ing results from the Interest Correlation Analyzer and Con 
cept Specific Ontology through Iterative Classification Feed 
back according to an aspect of the present invention. 
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0035 FIG. 11 is a diagram illustrating the connection of an 
external web service to the recommendation system (Interest 
Analysis Engine) according to an aspect of the present inven 
tion. 
0036 FIGS. 12A-19 are diagrams illustrating example 
applications of the connection of external web services of 
FIG. 11 to the recommendation system (Interest Analysis 
Engine) according to an aspect of the present invention. 
0037 FIG. 20 is a schematic illustration of a computer 
network or similar digital processing environment in which 
embodiments of the present invention may be implemented. 
0038 FIG. 21 is a block diagram of the internal structure 
of a computer of the network of FIG. 20. 

DETAILED DESCRIPTION OF THE INVENTION 

0039. A description of example embodiments of the 
invention follows. 
0040. The search technology of the present invention is 
sensitive to the semantic content of words and lets the 
searcher briefly describe the intended recipient (e.g., inter 
ests, eccentricities, previously successful gifts). As illustrated 
in FIG. 2A, these terms 205 may be descriptors such as Male, 
Outdoors and Adventure. Based on that input 205, the recom 
mendation software of the present invention may employ the 
meaning of the entered terms 205 to creatively discover con 
nections to gift recommendations 210 from the vast array of 
possibilities 215, referred to herein as the infosphere. The 
user may then make a selection 220 from these recommen 
dations 210. The engine allows the user to find gifts through 
connections that are not limited to information previously 
available on the Internet, connections that may be implicit. 
Thus, as illustrated in FIG. 2B, interests can be connected to 
buying behavior by relating terms 205a-205c to respective 
items 210a-210c. 
0041 While taking advantage of the results provided by 
statistical methods of recommendation, example embodi 
ments of the present invention perform an analysis of the 
meaning of user data to achieve better results. In Support of 
this approach, the architecture of the recommendation system 
300, which is also referred to herein as the Interest Analysis 
Engine (IAE), as illustrated in FIG. 3A, is centered on the 
combination of the results of two components. The first com 
ponent is referred to herein as Interest Correlation Analysis 
(ICA) engine 305 and, in general, it is an algorithm that 
focuses on the statistical analysis of terms and their relation 
ships that are found in multiple sources on the Internet (a 
global computer network). The second component is referred 
to herein as Concept Specific Ontology (CSO) 310 and, in 
general, it is an algorithm that focuses on the understanding of 
the meaning of user provided data. 
0042 Preferably, the recommendation system 300 
includes a web-based interface that prompts a user to input a 
word or string of words, such as interests, age, religion or 
other words describing a person. These words are processed 
by the ICA engine 305 and/or the CSO 310 which returns a 
list of related words. These words include hobbies, sports, 
musical groups, movies, television shows, food and other 
events, processes, products and services that are likely to be of 
interest to the person described through the inputted words. 
The words and related user data are stored in the database 350 
for example. 
0043. The ICA engine 305 suggests concepts that a person 
with certain given interests and characteristics would be inter 
ested in, based upon statistical analysis of millions of other 
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people. In other words, the system 300 says “If you are 
interested in A, then, based upon statistical analysis of many 
other people who are also interested in A, you will probably 
also be interested in B, C and D.” 
0044. In general, traditional search technologies simply 
fail their users because they are unable to take advantage of 
relations between concepts that are spelled differently but 
related by the properties of what they denote. The CSO pro 
cessor 310 uses a database that builds in “closeness' relations 
based on these properties. Search algorithms then compare 
concepts in many ways returning more relevant results and 
filtering out those that are less relevant. This renders infor 
mation more useful than ever before. 
0045. The search technology 300 of the present invention 

is non-hierarchical and Surpasses existing search capabilities 
by placing each word in a fine-grained semantic space that 
captures the relations between concepts. Concepts in this 
dynamic, updateable database are related to every other con 
cept. In particular, concepts are related on the basis of the 
properties of the objects they refer to, thereby capturing the 
most subtle relations between concepts. This allows the 
search technology 300 of the present invention to seek out 
concepts that are “close' to each other, either in general, or 
along one or more of the dimensions of comparison. The user, 
Such as the administrator, may choose which dimension(s) is 
(are) most pertinent and search for concepts that are related 
along those lines. 
0046. In one preferred embodiment, the referent of any 
word can be described by its properties rather than using that 
word itself. This is the real content or “meaning of the word. 
In principle, any word can be put into a semantic space that 
reflects its relationship to other words not through a hierarchy 
of sets, but rather through the degree of shared qualities 
between referents of the words. These related concepts are 
neither synonyms, homonyms, holonyms nor meronyms. 
They are nonetheless similar in various ways that CSO 310 is 
able to highlight. The search architecture of the present inven 
tion therefore allows the user to execute searches based on the 
deep structure of the meaning of the word. 
0047. As illustrated in FIG. 3A, the ICA engine 305 and 
the CSO 310 are complementary technologies that can work 
together to create the recommendation system 300 of the 
present invention. The statistical analysis of the ICA engine 
305 of literal expressions of interest found in the infosphere 
215 creates explicit connections across a vast pool of entities. 
The ontological analysis of CSO 310 creates conceptual con 
nections between interests and can make novel discoveries 
through its search extension. 

Interest Correlation Analyzer 
0048. The Internet, or infosphere 215, offers a massive 
pool of actual consumer interest patterns. The commercial 
relevance of these interests is that they are often connected to 
consumers’ buying behavior. As part of the method to connect 
interests to products, this information can be extracted from 
the Internet, or the infosphere 215, by numerous protocols 
307 and sources 308, and stored in a data repository 315. The 
challenge is to create a system that has the ability to retrieve 
and analyze millions of profiles and to correlate a huge num 
ber of words that may be on the order of hundreds of millions. 
0049 Referring to FIGS. 3A, 4A and 4B, the recommen 
dation system 300 functions by extracting keywords 410a, b 
retrieved from the infosphere 215 and stored in the data 
repository 315. An example output of the ICA engine 305 is 
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provided in the table in FIG. 4A. Search terms 405a processed 
through the ICA engine 305 return numerous keywords 410a 
that are accompanied by numbers 415 which represent the 
degree to which they tend to occur together in a large corpus 
of data culled from the infosphere 215. In the example, the 
search term 405a “nature' appears 3573 times in the infos 
phere 215 locations investigated. The statistical analysis also 
reveals that the word “ecology” appears 27 times in conjunc 
tion with the word “nature.” 

0050. The R-Factor column 420 indicates the ratio 
between the frequency 415 of the two terms occur together 
and the frequency 415 of one term (i.e., 27 occurrences of 
“ecology” and “nature' divided by 3573 occurrences of "na 
ture'=0.007556675). The correlation index 425 indicates the 
likelihood that people interested in “nature' will also be inter 
ested in “ecology” (i.e., the strength of the relationship 
between the search term 405a and the keyword 410) com 
pared to the average user. The calculation of this correlation 
factor 425 was determined through experimentation and fur 
ther detail below. In this particular case, the analysis output by 
the algorithm indicates that people interested in “nature' will 
be approximately 33.46 times more likely to be interested in 
“ecology” than the average person in Society. 
0051. There are two main stages involved in the construc 
tion and use of the ICA engine 305: database construction and 
population, and data processing. 
0052. How the ICA Works 
0053. The ICA engine 305 employs several methods of 
statistically analyzing keywords. For instance, term fre 
quency-inverse document frequency (tf-idf) weighting mea 
Sures how important a word is to a document in a collection or 
corpus, with the importance increasing proportionally to the 
number of times a word appears in the document offset by the 
frequency of the word in the corpus. The ICA engine 305 uses 
tf-idfto determine the weights of a word (or node) based on its 
frequency and is used primarily for filtering in/out keywords 
based on their overall frequency and the path frequency. 
0054 The ICA then, using the t?-idf scoring method, 
employs the topic vector space model (TVSM), as described 
in Becker, J. and Kuropka, D., “Topic-based Vector Space 
Model.” Proceedings of BIS 2003, to produce relevancy vec 
torspace of related keywords/interests. The ICA also relies on 
the Shuffled Complex Evolution Algorithm, described in Y. 
Tang, P. Reed, and T. Wagener, “How effective and efficient 
are multiobjective evolutionary algorithms at hydrologic 
model calibration?” Hydrol. Earth Syst. Sci., 10, 289-307, 
2006, J. Li, X. Li, C. M. Frayn, P. Tino and X. Yao, “Under 
standing and Predicting Dynamical Behaviours in Financial 
Markets: Financial Application Research in CERCIA' 10th 
Annual Workshop on Economic Heterogeneous Interacting 
Agents (WEHIA 2005), University of Essex, UK, June 2005, 
Phillip Jordan 1, 2, Alan Seed3, Peter May3 and Tom 
Keenan3. “Evaluation of dual polarization radar for rainfall 
runoff modelling: a case study in Sydney, Australia. Sixth 
International Symposium on Hydrological Applications of 
Weather Radar, 2004, Juan Liu Iba, H., Selecting Informative 
Genes Using a Multiobjective Evolutionary Algorithm, Pro 
ceedings of the 2002 Congress on Evolutionary Computation, 
2002. All the above documents relating to t?-idf, TVSM and 
Shuffled Complex Evolution are incorporated herein by ref 
CCC. 
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0.055 1 Query 
0056 FIG. 3B is a flow chart illustrating the keyword 
weighting analysis of the ICA 305. First, an input query 380 
is broken down into lexical segments (i.e., keywords) and any 
annotation or “dummy” keywords are discarded. 
0057 2 Level 1 evolution 
0058. In the Level 1 evolution 381, each keyword is fed 
into the first evolution separator 382 to generate two sets of 
nodes: output nodes 383 and super nodes 384. These two 
types of nodes are produced by the Shuffled Complex Evo 
lution Algorithm. The output nodes 383 are normally distrib 
uted close nodes around each token of the original query. The 
super nodes 384 act as classifiers identified by deduction of 
their overall frequency in the corpus. For example, let us 
assume a user likes the bands Nirvana, Guns 'n' Roses, Pearl 
Jam and The Strokes. These keywords are considered normal 
nodes. Other normal nodes the ICA would produce are, for 
example, "drums.” “guitar,” “song writing.” “Pink Floyd.” 
etc. A deducted super node 384, for example, would be “rock 
music' or “hair bands. However, a keyword like “music.” for 
example, is not considered a Super node 384 (classifier) 
because its idf value is below zero, meaning it is too popular 
or broad to yield any indication of user interest. 
0059. The algorithm uses t?-idf for the attenuation factor 
of each node. This factor identifies the noisy super nodes 385 
as well as weak nodes 386. The set of super nodes 384 is one 
to two percent of the keywords in the corpus and is identified 
by their normalized scores given their idf value greater than 
Zero. The idf values for the super nodes 384 are calculated 
using the mean value of the frequency in the corpus and an 
arbitrary sigma (O) factor of six to ten. This generates a set of 
about five hundred super nodes 384 in a corpus of sixty 
thousand keywords. 
0060. In this stage, the ICA305 also calculates the weight 
of the node according to the following formula: 

W(Qi->Ni)=RP(i-ei)/MeanPathWeight(i-ei)*idf Equation 1 

where: 
0061 Qi: query keyword (i) 
0062 Nj: related node 
0063 RP: Relative path weight (leads from Qi to N) 
0064. MeanPathWeight: the mean path weight between 
Qi and all nodes Nx. 

0065 Idf calculates according to the following formula: 
Idf(Ni)=Log((M+k*STD)/Fi) Equation 2 

where: 
0.066 M: mean frequency of the corpus 
0067 k: threshold of O. 
0068 STD: standard deviation (O) 
0069. F: Frequency of the keyword N. 

(0070 For a keyword Qi, ICA 305 must determine all the 
nodes connected to Qi. For example, there may be one thou 
sand nodes. Each node is connected to Qi with a weight (or 
frequency). This weight represents how many profiles 
(people) assumed Qi and the node simultaneously. The mean 
frequency, M, of Qi in the corpus of nodes is calculated. For 
each node Nwe calculate the weight of the path, RP from Qi 
to N by dividing the frequency of Qi in N by M. The ICA305 
then calculates the cdf7erfc value of this node's frequency for 
sampling error correction. 
0071 Any node with a score less than Zero (negative 
weight) is classified as classifier Super node. The weight for 
the super nodes are then recalculated as follows: 
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WS(i-ei)=RP(i-j)*cdfi-ei) Equation 3 

where: 
(0072 RP: relative path weight 
(0073 cdf cumulative distribution function of Qi->N 
0074 erfc: error function (also called the Gauss error 
function). 

0075. The erfc error function is discussed in detail in Mil 
ton Abramowitz and Irene A. Stegun, eds. “Handbook of 
Mathematical Functions with Formulas, Graphs, and Math 
ematical Tables.” New York: Dover, 1972 (Chapter 7), the 
teachings of which are incorporated herein by reference. 
0076. The weights of the output nodes 383 and the super 
nodes 384 are then normalized using Z-score normalization, 
guaranteeing that all scores are between Zero and one and are 
normally distributed. The mean (M) and standard deviation 
(STDV) of the output nodes 383 weights are calculated, with 
the weight for each node recalculated as follows: 

where: 
(0077 X: new weight 
0078 k: threshold of negligent 
0079 u: the mean (or average) of the relevancy fre 
quency. 

0080 3- Level 2 Evolution 
I0081. The Level 1 super nodes 384 are then fed (with their 
respective weights) into Level 2 evolution 387. After being 
fed through a second evolution separator 388, the Level 2 
evolution super nodes 389 are then discarded as noisy super 
nodes 385. Separator 388 also discards some nodes as weak 
output nodes 386. Each output node's 390 weight is calcu 
lated the same way as above and multiplied by the weight of 
its relative Level 1 super node 384. 
I0082) 4 Weight Combination 
0083. This is repeated for each keyword and the combina 
tion of keywords to yield sets of nodes and super nodes. The 
final node set 391 is an addition process of the Level 1 output 
nodes 383 and the Level 2 output nodes 390. 
0084 Database Construction and Population 
I0085. Referring back to FIG.3A, the main architecture of 
the ICA engine 305 consists of a computerized database (such 
as Microsoft Access or SQL server enterprise edition) 350 
that is organized into two tables. 
0086 Table 1 has three fields: 
0087 A=UserID 
I0088 B=Keyword 
0089 C=Class 

0090 Table 2 has four fields which are populated after 
Table 1 has been filled: 

(0091 A=Keyword 
0092 B-Class 
0093 C=Occurrence 
(0094) D=Popularity 

Table 1 is populated with keywords culled from the infos 
phere 215, such as personal profiles built by individual human 
users that may be on publicly available Internet sites. Millions 
of people have built personal websites hosted on hundreds of 
Dating Sites and “Social Networking' Sites. These personal 
websites often list the interests of the creator. Examples of 
Such sites can be found at www.myspace.com, www.hotor 
not.com, www.friendster.com, www.facebook.com, and 
many other places. For example, FIG. 3C depicts a typical 
dating site profile 392 showing the keywords that are used in 
the correlation calculations 393. FIG. 3D depicts a typical 
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Social networking profile 394 including interests, music, 
movies, etc. that are used in the correlation calculations 395. 
(0095. The ICA engine 305 uses commercially available 
web parsers 307 and scrapers to download the interests found 
on these sites in the infosphere 215 into Table 1. Field B. Each 
interest, or keyword Table 1. Field B, is associated with the 
UserID acquired from the source website in the infosphere 
215, which is placed into Table 1. Field A. If possible, an 
associated Class is entered into Field C from the source web 
site in the infosphere 215. One record in Table 1 therefore 
consists of a word or phrase (Keyword) in Field B, the UserID 
associated with that entry in Field A, and an associated Class, 
if possible, in Field C. Therefore, three parsed social network 
ing profiles from the infosphere 215 placed in Table 1 might 
look like the following: 

TABLE 1 

USerID Keyword Class 

5477 The Beatles Music 
5477 Painting Hobby 
5477 CSI Television 
5477 24 Age 
6833 Sushi Food 
6833 Canada Place 
6833 Romance Relationships 
6833 In College Education 
6833 CSI Television 
8445 24 Television 
8445 Reading Hobby 

In a preferred embodiment, millions of such records will be 
created. The more records there are, the better the system will 
operate. 
0096. Once this process is determined to be complete, 
Table 2 (in database 350) is constructed in the following 
manner. An SQL query is used to isolate all of the unique 
keyword and class combinations in Table 1, and these are 
placed in Field A (Keyword) and Field B (Class) respectively 
in Table 2. Table 2, Field C (Occurrence) is then populated by 
using an SQL query that counts the frequency with which 
each Keyword and Class combination occurs in Table 1. In the 
above example, each record would score 1 except CSI/Tele 
vision which would score 2 in Table 2, Field C. 
(0097. Table 2, Field D (Popularity) is populated by divid 
ing the number in Table 2, Field C by the total number of 
unique records in Table 1, Field A. Therefore in the above 
example, the denominator would be 3, so that Table 2, Field D 
represents the proportion of unique UserIDs that have the 
associated Keyword and Class combination. A score of 1 
means that the Keyword is present in all UserIDs and 0.5 
means it is present in half of the unique UserIDs (which 
represents individual profiles scraped from the Internet). 
Therefore, Table 2 for the three parsed social networking 
profiles placed in Table 1 might look like the following: 

TABLE 2 

Keyword Class Occurrence Popularity 

The Beatles Music 1 O.33333 
Painting Hobby 1 O.33333 
24 Age 1 O.33333 
Sushi Food 1 O.33333 
Canada Place 1 O.33333 
Romance Relationships 1 O.33333 
In College Education 1 O.33333 
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TABLE 2-continued 

Keyword Class Occurrence Popularity 

CSI Television 2 O66666 
24 Television 1 O.33333 
Reading Hobby 1 O.33333 

0098 Data Processing 
0099. A web-based interface, as illustrated in FIGS. 4A 
and 4B, created using C# or a similar programming language, 
may provide a text-box 401 for a user to enter search words 
that he or she would like to process on the ICA engine 305. A 
“Search button 402 is then placed next to the text box to 
direct the interface to have the search request processed. 
0100 When a word or group of words 405a, b is entered in 
the text box 401 and “search 402 is clicked, the following 
steps are taken. All of the UserIDs from Table 1 that contain 
that Keyword 405a, b are found and counted. A table, shown 
below in Table 3, is then dynamically produced of all the 
co-occurring words 410 in those profiles with the number of 
occurrences of each one 415. This number 415 is then divided 
by the total number of unique UserIDs that include the 
entered word to give a percentage of co-occurrence 420. 
0101 The percentage of co-occurrence 420 is then divided 
by the value in Table 2, Field D (Popularity) of each co 
occurring word 410 to yield a correlation ratio 425 indicating 
how much more or less common the co-occurring word 410 is 
when the entered word 405 is present. This correlation ratio 
425 is used to order the resulting list of co-occurring words 
410 which is presented to the user. As illustrated in FIG. 4B, 
when multiple words 405b are entered by the user, only 
profiles containing all the entered words 405b would be 
counted 415, but otherwise the process would be the same. 
The list of results can be further filtered using the Class field 
to show only resulting words from Classes of interest to the 
user. A final results table when the word “Fashion' is entered 
might look like this: 

TABLE 3 

Co-occurring Word Occurrence Local Popularity Correlation 

Fashion 3929 1.OOOO 
Project runway 10 O.OO2S 23.2 
Cosmetics 15 O.OO38 22.7 
Vogue 8 O.OO2O 22.5 

0102 Concept Specific Ontology 
0103 Preferably, the main goal behind the CSO approach 
310 is the representation of the semantic content of the terms 
without a need for user feedback or consumer profiling, as in 
the prior art. As such, the system 300, 310 is able to function 
without any statistical investigation. Instead, the user data is 
analyzed and correlated according to its meaning. 
0104. Unlike traditional search technology, the present 
invention’s CSO semantic map 500, as illustrated in FIG. 5, 
enables fine-grained searches that are determined by the 
user's needs. CSO search technology 310 therefore offers the 
help of nuanced and directed comparisons by searching the 
semantic space for relations between concepts. In short, the 
present invention's CSO 310 provides a richly structured 
search space and a search engine of unprecedented precision. 
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0105 Concepts 
0106 Concepts are the core of the CSO 310. A concept is 
a term (one or more words) with content, of which the CSO 
310 has knowledge. Concepts are put into different classes. 
The classes can be, for example, objects 502, states 504, 
animates 506 and events 508. A concept can exist in one or 
more class. The following is an example of four concepts in 
the CSO 310 along with the respective class: 

TABLE 4 

Concept Class 

l event 

accountant animate 
airplane object 
happy State 

0107. It should be noted that although example classes, 
objects 502, states 504, animates 506 and events 50, are 
discussed as an example implementation, according to 
another embodiment the recommendation system 300 can 
classify in other ways, such as by using traditional, hierarchi 
cal classes. 
0108. While traditional taxonomy can classify terms using 
a hierarchy according to their meaning, it is very limited with 
regard to the relationships they can represent (e.g., parent 
child, siblings). Conversely, the present invention's ontologi 
cal analysis classifies terms in multiple dimensions to enable 
the identification of similarities among concepts in diverse 
forms. However, in doing so, it also introduces severe com 
plexities in the development. For instance, identifying dimen 
sions believed to be relevant to meaningful recommendations 
requires extensive experimentation so that a functional model 
can be conceived. 
0109 Properties and Property Values 
0110. The CSO 310 uses properties, and these properties 
have one or more respective property values. An example of a 
property is “temperature' and a property value that belongs to 
that property would be “cold.” The purpose of properties and 
property values in the CSO 310 is to act as attributes that 
capture the content of a concept. Table 5 below is a simplistic 
classification for the concept “fruit: 

TABLE 5 

Property Property Value 

Origin Organic 
Function Nourish 
Operation Biological 
Phase Solid 

Liquid 
Shape Spheroid 

Cylindrical 
Taste Delicious 

Sweet 
Sour 

Smell Good food 
Color Red 

Orange 
Green 
Yellow 
Brown 

Category Kitchen, Gourmet 

0111 Property values are also classed (event, object, ani 
mate, state). Concepts are associated to the property values 
that share the same class as themselves. For instance, the 
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concept "accountant” is an animate, and hence all of its asso 
ciated property values are also located in the “animate' class. 
0112 The main algorithm that the CSO 310 uses was 
designed to primarily return concepts that represent objects. 
Because of this, there is a table in the CSO 310 that links 
property values from events, animates and States to property 
values that are objects. This allows for the CSO 310 to asso 
ciate concepts that are objects to concepts that are from other 
classes. An example of a linked property value is shown 
below: 

TABLE 6 

Property:Property Value:Class Related Property:Property Value:Class 
Naturality:Action.(Increase):Verb Origin:Organic Object:Noun 

0113 Property Value Weightings 
0114 FIG. 6A illustrates the output 600a of the CSO 
algorithm 310 when the words “glue” and “tape are used as 
input. The algorithm 310 ranks at the top of the list 600a 
words 610 that have similar conceptual content when com 
pared to the words used as input 605a. Each property value 
has a corresponding coefficient that is used in its weight. This 
weight is used to help calculate the strength of that property 
value in the CSO similarity calculation so that the more 
important properties, such as “shape’ and “function' have 
more power than the less important ones. Such as “phase.” The 
weighting scheme ranges from 0 to 1, with 1 being a strong 
weight and 0 being a weak weight. 615 and 620 show scores 
that are calculated based on the relative weights of the prop 
erty values. 
0115 Further, the CSO 310 may consider certain proper 
ties to be stronger than others, referred to as power properties. 
Two such power properties may be “User Age' and “User 
Sex. The power properties are used in the algorithm to bring 
concepts with matching power properties to the top of the list 
600a. If a term is entered that has power properties, the final 
concept expansion list 600a is filtered to include only con 
cepts 610 that contain at least one property value in the power 
property group. By way of example, if the term “woman' is 
entered into the CSO, the CSO will find all of the property 
values in the database for that concept. One of the property 
values for “woman' is Sex:Female. When retrieving similar 
concepts to return for the term “woman,” the CSO 310 will 
only include concepts that have at least one property value in 
the “sex' property group that matches one of the property 
values of the entered term, “woman.” 
0116. A key differentiator of the present invention’s CSO 
technology 310 is that it allows for a search of wider scope, 
i.e., one that is more general and wide-ranging than tradi 
tional data mining. Current implementations, such as Google 
Sets, as illustrated in FIG. 6B, however, are purely based on 
the statistical analysis of the occurrences of terms on the 
World WideWeb. 
0117. In fact, this difference in technology is highlighted 
when comparing FIGS. 6A and 6C with 6B and 6D. The 
output list 600c from the CSO algorithm based on three input 
words (glue, tape, nail) 605c, as illustrated in FIG. 6C, is 
considerably larger and more diverse than the output list 600a 
generated by the CSO algorithm with two words (glue, tape) 
as input 605a, as shown in FIG. 6A. In contrast, the statistical 
Google Sets list 600d of FIG. 6D is smaller than the list 600b 
of FIG. 6B because that technology relies only on occur 
rences of terms on the World WideWeb. 
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0118 Data Processing 
0119. In operation, as illustrated in the flow chart 700 of 
FIG. 7, an example embodiment of the CSO 310, at step 705, 
takes a string of terms and, at step 710, analyzes the terms. At 
step 715, the CSO 310 parses the entry string into unique 
terms and applies a simple natural language processing filter. 
At step 715, a pre-determined combination of one or more 
words is removed from the string entered. Below, in Table 7. 
is an example list of terms that are extracted out of the string 
entered into the application: 

TABLE 7 

all likes she le Were 
SOc loves hers his interested 
every wants day old Oil in 
each year days old by interests 
exactly years the OWe interest 
only year old love under its 
other years old f beside had 
8. months but e have 
who old needs need has 
is month old whom turning want 
8 and also age wants 
I O though lel of 

le not although Out to 
We just unless OS at 
US is my iked W8S 
they 8. it oved their 

I0120) The CSO 310 attempts to find the individual parsed 
terms in the CSO list of concepts 713. If a term is not found in 
the list of known concepts 713, the CSO 310 can use simple 
list and Synsets to find similar terms, and then attempt to 
match these generated expressions with concepts 713 in the 
CSO 310. In another example, the CSO 310 may use services 
such as WordNet 712 to find similar terms. The order of 
WordNet 712 expansion is as follows: synonyms—noun, syn 
onyms—verb, hypernyms—noun, co-ordinate terms—noun, 
co-ordinate terms—verb, meronyms—noun. This query to 
WordNet 712 produces a list of terms the CSO 310 attempts 
to find in its own database of terms 713. As soon as one is 
matched, the CSO 310 uses that concept going forward. If no 
term from the WordNet expansion 712 is found, that term is 
ignored. If only states from the original term list 705 are 
available, the CSO 310 retrieves the concept “thing and uses 
it in the calculation going forward. 
I0121. The CSO 310 then creates property value (PV) sets 
based on the concepts found in the CSO concepts 713. The list 
715 of initial retrieved concepts is referred to as C. Three 
property value sets are retrieved for C: a) PV set 1a, Intersect 
C, n, V, a; b) PV set 1b, UnionC, n, V., a, where n is noun, 
v is verb, and a is animate; and PV set 2, UnionC, s), where 
property value yes=1 for states. 
0.122 The CSO 310 then performs similarity calculations 
and vector calculation using weights of each PV set. 
Weighted Total Set (WTS) is the summation of weights of all 
property values for each PV set. Weighted Matches (WM) is 
the summation of weights of all matching PVs for each CSO 
concept relative to each PV set. The Similarity Score (S) is 
equal to WM/WTS. 
(0123. The CSO 310 then applies the power property filter 
to remove invalid concepts. At step 720, the CSO 310 then 
creates a set of concepts C based on the following rules. C 
is the subset of CSO nouns where S>0. If C has fewer than 
X elements (X=60 for default), then use S-0 followed by 
S>0 to complete set. Order keywords by S.S.S. and take 
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the top n values (n=100 for default). Order keywords again by 
S. S. S., and take the top x values (x=60 for default). 
0.124. At step 722, results processing occurs. The results 
mixer 360 determines how the terms are fed into the ICA305 
or CSO 310 and how data in turn is fed back between the two 
systems. In addition, rules can be applied which filter the 
output to a restricted set (e.g., removing foul language or 
domain inappropriate terms). The power properties that need 
to be filtered are determined. The CSO domain to use and the 
demographic components of the ICA database to use are also 
determined. The results processing connects to the content 
databases to draw back additional content specific results 
(e.g., products, not just a keyword cloud). For example, at step 
724, it connects to the CSO-tagged product database of con 
tent (e.g., products or ads), which has been pre-tagged with 
terms in the CSO database. This access enables the quick 
display of results. At 726, it connects to the e-commerce 
product database, which is an e-commerce database of prod 
ucts (e.g., Amazon). The results processor (722) passes key 
words to the database to search text for best matches and 
display as results. At 728, the results are presented using the 
user interface/application programming interface component 
355 of this process. The results are displayed, for example, to 
the user or computer. At 730, the search results can be refined. 
For example, the user can select to refine their results by 
restricting results to a specific keyword(s), Property Value(s) 
(PV) or an e-commerce category (such as Amazon's BN 
categories). 
0125 Manage Users 
0126 The CSO 310 may have users (ontologists) who edit 
the information in it in different ways. Management tools 362 
are provided to, for example, set user permissions. These 
users will have sets of permissions associated with them to 
allow them to perform different tasks, such as assigning con 
cepts to edit, etc. The editing of users using the management 
tools 362 should allow user creation, deletion, and editing of 
user properties, such as first name, last name, email address 
and password, and user permissions, such as administration 
privileges. 
0127. Users should have a list of concepts that they own at 
any given time. There are different status tags associated with 
a concept, such as “incomplete.” “for review' and “com 
plete.” A user will only own a concept while the concept is 
either marked with an “incomplete” status, or a status “for 
review.” When a concept is first added to the CSO concepts 
713, it will be considered “incomplete.” A concept will 
change from “incomplete' to “for review' and finally to 
“complete.” Once the concept moves to the “complete sta 
tus, the user will no longer be responsible for that concept. A 
completed concept entry will have all of its property values 
associated with it, and will be approved by a senior ontologist. 
0128. An ontologist may input concept data using the 
Concept Input Form 800, as illustrated in FIGS. 8A-8E. 
FIGS. 8A-8B illustrate the Concept Input Form 800 for the 
concept “door'805a. The Concept Input Form 800 allows the 
ontologist to assign synonyms 810. Such as "portal. for the 
concept 805a. Further, a list of properties 815, such as “Ori 
gin.” “Function.” “Location Of Use' and “Fixedness is pro 
vided with associated values 820. Each value 820, such as 
“Organic Object.” “Inorganic Natural.” “Artifact.” “material.” 
and so on, has a method to select 825 that value. Here, “Arti 
fact,” “mostly indoors” and “fixed' are selected to describe 
the “Origin.” “Location Of Use,” and “Fixedness” of a “door 
805a, respectively. Further, there is a description field 830 
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that may describe the property and each value in helping the 
ontologist correctly and accurately input the concept data 
using the Concept Input Form 800. FIGS. 8C-8E similarly 
illustrate the Concept Input Form 800 for the concept "happy” 
805c. Here, the values “Animate.” “Like,” “Happy/Funny.” 
“Blissful.” and “Yes” are selected to describe the properties 
“Describes.” “Love.” and “Happiness' for the concept 
“happy” 805c, respectively. 
0129. Further, as described above with reference to FIG. 
6A, each property value has a corresponding weight coeffi 
cient. An ontologist may input these coefficient values 915 
using the Settings form 900, as illustrated in FIG. 9. Here, 
each value 920 associated with each property 915 may be 
assigned a coefficient 925 on a scale of 1 to 10, with 1 being 
a low weighting and 10 being a high weighting. These prop 
erties 915, values 920 and descriptions 930 correspond to the 
properties 815, values 820 and descriptions 830 as illustrated 
in FIGS. 8A-8E with reference to the Concept Input Form 
8OO. 
0.130 Multiple Ontology Application 
I0131 The data model can support the notion of more than 
one ontology. New ontologies will be added to the CSO 310. 
When a new ontology is added to the CSO 310 it needs a name 
and weighting for property values. 
0.132. One of the ways that ontologies are differentiated 
from each other is by different weighting, as a per concept 
property value level. The CSO 310 applies different weight 
ing to property values to be used in the similarity calculation 
portion of the algorithm. These weightings also need to be 
applied to the concept property value relationship. This will 
create two levels of property value weightings. Each different 
ontology applies a weight to each property per concept. 
Another way a new ontology can be created is by creating new 
properties and values. 
0.133 Domain Templates 
I0134. The present invention’s CSO technology 310 may 
also adapt to a company's needs as it provides a dynamic 
database that can be customized and constantly updated. The 
CSO 310 may provide different group templates to support 
client applications of different niches, specifically, but not 
limited to, e-commerce. Examples of Such groups may 
include “vacation.” “gift.” or “default. The idea of grouping 
may be extendable because not all groups will be known at a 
particular time. The CSO 310 has the ability to create new 
groups at a later time. Each property value has the ability to 
indicate a separate weighting for different group templates. 
This weighting should only be applicable to the property 
values, and not to the concept property value relation. 
I0135) Dynamic Expansion Algorithms 
0.136. In the CSO 310, concept expansion uses an algo 
rithm that determines how the concepts in the CSO 310 are 
related to the terms taken in by the CSO 310. There are parts 
of this algorithm that can be implemented in different ways, 
thereby yielding quite different results. These parts may 
include the ability to switch property set creation, the calcu 
lation that produces the similarity Scores, and finally the 
ordering of the final set creation. 
0.137 Property set creation may be done using a different 
combination of intersections and unions over States, objects, 
events and animates. The CSO 310 may have the ability to 
dynamically change this, given a formula. Similarity calcu 
lations may be done in different ways. The CSO 310 may 
allow this calculation to be changed and implemented 
dynamically. Sets may have different property value similar 
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ity calculations. The sets can be ordered by these different 
values. The CSO may provide the ability to change the order 
ing dynamically. 
0138 API Access 
0.139. The CSO 310 may be used in procedure, that is, 
linked directly to the code that uses it. However, a layer may 
be added that allows easy access to the concept expansion to 
allow the CSO 310 to be easily integrated in different client 
applications. The CSO 310 may have a remote facade that 
exposes it to the outside world. The CSO 310 may expose 
parts of its functionality through web services. The entire 
CSO application 310 does not have to be exposed. However, 
at the very least, web services may provide the ability to take 
in a list of terms along with instructions, such as algorithms, 
groups, etc., and return a list of related terms. 
0140 Iterative Classification Feedback Combining ICA 
and CSO Results 

0141 Results from the ICA and the CSO may be com 
bined through a process referred to as Iterative Classification 
Feedback (ICF). As illustrated in FIGS. 3A and 10A, the ICA 
305 is used, as described above, as a classifier (or profiler) that 
narrows and profiles the query according to the feed data from 
the ICA305. The term analyzer 363 is responsible for apply 
ing Natural Language Processing rules to input strings. This 
includes word sense disambiguation, spelling correction and 
term removal. The results mixer 360 determines how the 
terms are fed into the ICA 305 or CSO 310 and how data in 
turn is fed back between the two systems. In addition, rules 
can be applied which filter the output to a restricted set (e.g., 
removing foul language or domain inappropriate terms). The 
results mixer 360 also determines what power properties to 
filter on, what CSO domain to use and what demographic 
components of the ICA database to use (e.g., for a Mother's 
Day site, it would search the female contributors to the ICA 
database). 
0142. The super nodes (384 of FIG. 3B) generated by the 
ICA as a result of a query 1000 are retrieved from the ICA 
1005 and normalized 1010. The top n nodes (super nodes) are 
taken from the set (for example, the top three nodes). Each 
concept of the Super nodes is fed individually through an 
iterative process 1015 with the original query to the CSO 
1020 to generate more results. The CSO, as described above, 
will produce a result of scored concepts. The results are then 
normalized to assure that the scores are between Zero and one. 
0143 Both the ICA and CSO generate an output. How 
ever, the ICA additionally determines the super nodes asso 
ciated with the input terms which are input back into the CSO 
1020 to generate new results. Thus, the CSO process 1020 
acts as a filter on the ICA results 1005. The output of the CSO 
processing 1020 is a combination of the results as calculated 
by the CSO from the input terms and the result as calculated 
by the Super nodes generated by the ICA 1005 and input into 
the CSO. All the scores from the CSO are then multiplied by 
the weight of the super node 1025. This process is iterated 
through all the super nodes, with the final scores of the con 
cepts being added up 1030. After the completion of all itera 
tions, the final list of ICF scored concepts is provided as the 
end result. 

0144. However, as illustrated in FIG. 10B, the final set of 
output terms may also be populated with direct results from 
the ICA. Here, after producing the final scored concepts from 
the ICF as in FIG. 10A, a list of Level 1 super nodes (384 of 
FIG. 3B) is retrieved from the ICA (step 1007) and normal 
ized 1012. A multiplexer 1035 then uses these two sets of 
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results to identify the relative quality of each set and outputs 
the sets using the ratio of the relative qualities to the final ICF 
result 1040. 

Example Applications 
0145 The recommendation system 300, including the 
ICA engine 305 and CSO 310, may be employed by web 
services, such as online merchants, for making product rec 
ommendations to customers. As illustrated in FIG. 11, the 
ICA engine 305 may interface with an entity connector 370 
for making connections to web services 1100 via web ser 
vices calls 1005 from a web services interface 1110. The data 
passed to and from the web services interface 1110 and the 
entity connector 370 may be stored in a cache 1101. The 
cache 1101 can allow for faster initial product presentation 
and for manual tuning of interest mappings. However, all 
entity connections may be made through real-time calls 1105. 
0146 The entity connector 370 manages the taxonomic 
mapping between the ICA engine 305 and the web service 
1100, providing the link between interests and products 365. 
The mapping and entity connection quality may be tuned, 
preferably, through a manual process. 
0147 Web service calls 1005 between the entity connector 
370 and the web services interface 1110 may include rel 
evance-sorted product keyword searches, searches based on 
product name and description, and searches sorted by cat 
egory and price. The product database 1120 may have cat 
egories and Subcategories, price ranges, product names and 
descriptions, unique identifiers, Uniform Resource Locators 
(URLs) to comparison pages, and URLs to images. 
0.148. Thus, based on this connection, a web-based appli 
cation may be created, as illustrated in FIGS. 12-19As illus 
trated in FIG. 12A, a gift-recommendation website employ 
ing the recommendation system 300 of the present invention, 
which is shown in this example as PurpleNugget.com 1200, 
provides a text box 1205 and search button 1210. When 
search terms, such as “smart,” “creative, and “child” are 
entered, as illustrated at 1215 in FIG. 12B, additional Sug 
gested keywords 1220 are provided along with Suggested gift 
ideas 1225. 
0149. In comparison, as illustrated in FIG. 13, as search 
for the same terms 1215 “smart,” “creative, and “child' on a 
conventional e-commerce website, such as gifts.com 1300. 
yields no search results. 
0150. A search for “outdoor “adventurous,” “man” 1415 
on PurpleNugget.com 1200 as illustrated in FIG. 14A, how 
ever, yields numerous suggested keywords 1220 and gift 
results 1225. In contrast, an identical search 1415 on an 
e-commerce website not employing the ICA engine 305 of 
the present invention, Such as froogle.google.com 1400, as 
illustrated in FIG. 14B, yields limited results 1425 and does 
not provide any additional keywords. 
0151. By coupling components of the recommendation 
system 300 of the present invention to conventional product 
search technology, such as froogle.google.com 1400, a 
greater and more varied array of suggested gifts 1425 can be 
provided, as illustrated in FIG. 14C. A user can enter a query 
that consists of interests or other kinds of description of a 
person. The system returns products that will be of interest to 
a person who matches that description. 
0152 The recommendation system 300 may also be 
employed in applications beyond gift Suggestion in e-com 
merce. The system can be adapted to recommend more than 
products on the basis of entered interests, such as vacations, 
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services, music, books, movies, and compatible people (i.e. 
dating sites). In the example shown in FIG. 15, a search for 
particular keywords 1515, may provide not only suggested 
keywords 1525 but also advertisements 1530 and brands 
1535 related to those keywords. Based on an entered set of 
terms, the system can return ads that correspond to products, 
interests, vacations, etc. that will be of interest to a person 
who is described by the entered search terms. 
0153. Further, a search on a traditional vacation planning 
website, such as AlltheVacations.com 1600, as illustrated in 
FIG. 16A, provides no results 1625 for a search with the 
keyword 1615 “Buddhism.” However, as illustrated in FIG. 
16B, by adding components of the recommendation system 
300 of the present invention to conventional search technol 
ogy 1600 provides a broader base of related search terms 
1640, yields search results 1635 suggesting a vacation to 
Thailand, and provides search-specific advertising 1630. 
0154 Moreover, value may be added to websites 1700, by 
allowing product advertisements 1745 aligned with con 
Sumer interests to be provided, as illustrated in FIG. 17A: 
suggested keywords 1750 based on initial search terms may 
be supplied, as illustrated in FIG.17B; or hot deals 1755 may 
be highlighted based on user interest, as illustrated in FIG. 
17C. 

(O155 The recommendation system 300 of the present 
invention can be used in long term interest trend forecasting 
and analysis. The recommendation system 300 bases its rec 
ommendations in part on empirically correlated (expressions 
of) interests. The data can be archived on a regular basis so 
that changes in correlations can be tracked over time (e.g. it 
can track any changes in the frequency with which interests A 
and B go together). This information can be used to build 
analytical tools for examining and forecasting how interests 
change over time (including how Such changes are correlated 
with external events). This can be employed to help online 
sites create, select and update content. For example, Sugges 
tive selling or cross-selling opportunities 1870, as illustrated 
in FIG. 18, may be created by analyzing the terms of a con 
Sumer search. Reward programs 1975, such as consumer 
points programs, may be suggested based on user interest, as 
illustrated in FIG. 19. 

0156 The recommendation system 300 of the present 
invention can be used to improve searchmarketing capability. 
Online marketers earn revenue in many cases on a pay-per 
click” (PPC) basis; i.e. they earn a certain amount every time 
a link, such as an online advertisement, is selected (clicked) 
by a user. The value of the click is determined by the value 
of the link that is selected. This value is determined by the 
value of the keyword that is associated with the ad. Accord 
ingly, it is of value for an online marketer to have ads gener 
ated on the basis of the most valuable keywords available. The 
recommendation system 300 can analyze keywords to deter 
mine which are the most valuable to use in order to call up an 
ad. This can provide Substantial revenue increase for online 
marketers. 

(O157. The recommendation system 300 of the present 
invention can be used to eliminate the “Null result. Usually, 
traditional search technologies return results based on finding 
an exact word match with an entered term. Often, an e-com 
merce database will not contain anything that is described by 
the exact word entered even if it contains an item that is 
relevant to the search. In Such cases, the search engine will 
typically return a no results found message, and leave the 
user with nothing to click on. The present recommendation 
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system 300 can find relations between words that are not 
based on exact, Syntactic match. Hence, the present recom 
mendation system 300 can eliminate the no results’ message 
and always provide relevant suggestions for the user to pur 
chase, explore, or compare. 
0158. The recommendation system 300 of the present 
invention can be used to expand general online searches. It is 
often in the interest of online companies to provide users with 
a wide array of possible links to click. Traditional search 
engines often provide a very meager set of results. The rec 
ommendation system 300 of the present invention will in 
general provide a large array of relevant suggestions that will 
provide an appealing array of choice to online users. 
0159. The recommendation system 300 of the present 
invention can be used in connection with domain marketing 
tools. It is very important for online domains (web addresses) 
to accurately and effectively direct traffic to their sites. This is 
usually done by selecting keywords that, if entered in an 
online search engine, will deliver a link to a particular site. 
The recommendation system 300 of the present invention will 
be able to analyze keywords and Suggest which are most 
relevant and cost effective. 
0160 The recommendation system 300 of the present 
invention can be used in connection with gift-card and poetry 
generation. The recommendation system 300 of the present 
invention can link ideas and concepts together in creative, 
unexpected ways. This can be used to allow users to create 
specialized gift cards featuring uniquely generated poems. 

Processing Environment 
0.161 FIG. 20 illustrates a computer network or similar 
digital processing environment 2000 in which the present 
invention may be implemented. Client computer(s)/devices 
2050 and server computer(s) 2060 provide processing, stor 
age, and input/output devices executing application programs 
and the like. Client computer(s)/devices 2050 can also be 
linked through communications network 2070 to other com 
puting devices, including other client devices/processes 2050 
and server computer(s) 2060. Communications network 2070 
can be part of a remote access network, a global network (e.g., 
the Internet), a worldwide collection of computers, Local area 
or Wide area networks, and gateways that currently use 
respective protocols (TCP/IP. Bluetooth, etc.) to communi 
cate with one another. Other electronic device/computer net 
work architectures are suitable. 
0162 FIG. 21 is a diagram of the internal structure of a 
computer (e.g., client processor/device 2050 or server com 
puters 2060) in the computer system of FIG. 20. Each com 
puter 2050, 2060 contains system bus 2179, where a bus is a 
set of hardware lines used for data transfer among the com 
ponents of a computer or processing system. Bus 2179 is 
essentially a shared conduit that connects different elements 
of a computer system (e.g., processor, disk storage, memory, 
input/output ports, network ports, etc.) that enables the trans 
fer of information between the elements. Attached to system 
bus 2179 is an Input/Output (I/O) device interface 2182 for 
connecting various input and output devices (e.g., keyboard, 
mouse, displays, printers, speakers, etc.) to the computer 
2050, 2060. Network interface 2186 allows the computer to 
connect to various other devices attached to a network (e.g., 
network 2070 of FIG. 20). Memory 2190 provides volatile 
storage for computer software instructions 2192 and data 
2194 used to implement an embodiment of the present inven 
tion (e.g., object models, codec and object model library 
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discussed above). Disk storage 2195 provides non-volatile 
storage for computer software instructions 2192 and data 
2194 used to implement an embodiment of the present inven 
tion. Central processor unit 2184 is also attached to system 
bus 2179 and provides for the execution of computer instruc 
tions. 
0163. In one embodiment, the processor routines 2192 and 
data 2194 are a computer program product, including a com 
puter readable medium (e.g., a removable storage medium, 
such as one or more DVD-ROM's, CD-ROMs, diskettes, 
tapes, hard drives, etc.) that provides at least a portion of the 
Software instructions for the invention system. Computer pro 
gram product can be installed by any Suitable software instal 
lation procedure, as is well known in the art. In another 
embodiment, at least a portion of the Software instructions 
may also be downloaded over a cable, communication and/or 
wireless connection. In other embodiments, the invention 
programs are a computer program propagated signal product 
embodied on a propagated signal on a propagation medium 
107 (e.g., a radio wave, an infrared wave, a laser wave, a 
Sound wave, or an electrical wave propagated over a global 
network, such as the Internet, or other network(s)). Such 
carrier medium or signals provide at least a portion of the 
Software instructions for the present invention routines/pro 
gram 2192. 
0164. In alternate embodiments, the propagated signal is 
an analog carrier wave or digital signal carried on the propa 
gated medium. For example, the propagated signal may be a 
digitized signal propagated over a global network (e.g., the 
Internet), a telecommunications network, or other network. In 
one embodiment, the propagated signal is a signal that is 
transmitted over the propagation medium over a period of 
time. Such as the instructions for a Software application sent in 
packets over a network over a period of milliseconds, sec 
onds, minutes, or longer. In another embodiment, the com 
puter readable medium of computer program product is a 
propagation medium that the computer system may receive 
and read, Such as by receiving the propagation medium and 
identifying a propagated signal embodied in the propagation 
medium, as described above for computer program propa 
gated signal product. 
0.165 Generally speaking, the term “carrier medium' or 
transient carrier encompasses the foregoing transient signals, 
propagated signals, propagated medium, Storage medium and 
the like. 
0166 While this invention has been particularly shown 
and described with references to preferred embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the scope of the invention encom 
passed by the appended claims. 
0167 For example, the present invention may be imple 
mented in a variety of computer architectures. The computer 
network of FIGS. 20-21 are for purposes of illustration and 
not limitation of the present invention. 
0168 The invention can take the form of an entirely hard 
ware embodiment, an entirely software embodiment or an 
embodiment containing both hardware and Software ele 
ments. In one preferred embodiment, the invention is imple 
mented in software, which includes but is not limited to 
firmware, resident Software, microcode, etc. 
0169. Furthermore, the invention can take the form of a 
computer program product accessible from a computer-us 
able or computer-readable medium providing program code 
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for use by or in connection with a computer or any instruction 
execution system. For the purposes of this description, a 
computer-usable or computer readable medium can be any 
apparatus that can contain, store, communicate, propagate, or 
transport the program for use by or in connection with the 
instruction execution system, apparatus, or device. 
0170 The medium can be an electronic, magnetic, optical, 
electromagnetic, infrared, or semiconductor system (or appa 
ratus or device) or a propagation medium. Examples of a 
computer-readable medium include a semiconductor or Solid 
state memory, magnetic tape, a removable computer diskette, 
a random access memory (RAM), a read-only memory 
(ROM), a rigid magnetic disk and an optical disk. Some 
examples of optical disks include compact disk read only 
memory (CD-ROM), compact disk read/write (CD-R/W) 
and DVD. 
0171 A data processing system suitable for storing and/or 
executing program code will include at least one processor 
coupled directly or indirectly to memory elements through a 
system bus. The memory elements can include local memory 
employed during actual execution of the program code, bulk 
storage, and cache memories, which provide temporary stor 
age of at least some program code in order to reduce the 
number of times code are retrieved from bulk storage during 
execution. 
0172 Input/output or I/O devices (including but not lim 
ited to keyboards, displays, pointing devices, etc.) can be 
coupled to the system either directly or through intervening 
I/O controllers. 
0173 Network adapters may also be coupled to the system 
to enable the data processing system to become coupled to 
other data processing systems or remote printers or storage 
devices through intervening private or public networks. 
Modems, cable modem and Ethernet cards are just a few of 
the currently available types of network adapters. 

What is claimed is: 
1. A computer implemented method for recommending 

search terms comprising the steps of: 
storing and classifying concepts using an ontological clas 

sification system which identifies similarities among 
stored concepts, where the ontological classification 
system enables fine grained searching; 

expanding an initial search query with additional search 
terms; and 

determining the additional search terms for expanding the 
initial search query by identifying similarities between 
the initial search terms and one or more of the stored 
concepts. 

2. A computer implemented method as in claim 1 wherein 
determining the additional search terms for expanding the 
initial search query further includes the steps of: 

analyzing the search terms; and 
Suggesting concepts from the stored concepts that are con 

ceptually related to the analyzed search terms. 
3. A computer implemented method as in claim 2 wherein 

at least a portion of the Suggested concepts are used as the 
additional search terms for expanding the initial search query. 

4. A computer implemented method as in claim 2 wherein 
Suggesting concepts from the stored concepts that are con 
ceptually related to the search terms further includes the step 
of identifying keywords related to the stored concepts, where 
the keywords commonly occur in conjunction with words 
identified in the initial search query. 
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5. A computer implemented method as in claim 1 wherein 
the stored concepts are associated with classes. 

6. A computer implemented method as in claim 5 wherein 
the classes are non-hierarchical. 

7. A computer implemented method as in claim 5 wherein 
the classes are objects, states, animates, or events. 

8. A computer implemented method as in claim 1 wherein 
the concepts are classified using a plurality of properties, 
where each of the properties has at least one property value. 

9. A computer implemented method as in claim 8 wherein 
the properties are defined without any fixed relations between 
properties. 

10. A computer implemented method as in claim 8 wherein 
each property value has a corresponding weight coefficient 
that is used in calculating the strength of that property value in 
the identification of similar concepts. 

11. A computer implemented method as in claim 10 
wherein weight coefficients range from 0 to 1, with 1 being a 
strong weight and Obeing a weak weight. 

12. A computer implemented method as in claim 5 wherein 
storing and classifying concepts using an ontological classi 
fication system which identifies similarities among stored 
concepts further includes correlating referents between two 
or more of the concepts, where the referents are correlated 
regardless of whether the two or more concepts have classes 
in common. 

13. A computer implemented method as in claim 12 
wherein the concepts are defined based on the properties of 
their referents. 

14. A computer implemented method as in claim 1 wherein 
the initial search query is processed in response to prompting 
a user for one or more search terms. 

15. A computer implemented method as in claim 14 
wherein the user is shopping online for a product or service. 

16. A computer implemented method as in claim 1 wherein 
the initial search query is a request for one of the following: a 
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gift recommendation, a trip recommendation, a trend fore 
cast, music, a movie, a book, a companion, a keyword asso 
ciated with internet domains, or a keyword to be used for 
generating online links. 

17. A computer implemented method as in claim 1 wherein 
the additional search terms for expanding the initial search 
query are used to generate ads related to the initial search 
query. 

18. A Software system for recommending search terms 
comprising: 

concepts stored in a database; 
an ontological classification system configured to enable 

fine grained searching by identifying similarities among 
the concepts stored in the database; 

a search handler receiving an initial search query; and 
an analysis engine interfacing the search handler and the 

database, the engine expanding the initial search query 
by determining additional keywords using similarities 
between the initial search terms and one or more of the 
stored concepts. 

19. A computer implemented recommendation system for 
recommending search terms comprising: 
means for storing and classifying concepts using an onto 

logical classification system which classifies by identi 
fying similarities among stored concepts, where the 
ontological classification system enables fine grained 
Searching: 

means for expanding an initial search query with additional 
search terms; and 

means for determining the additional search terms for 
expanding the initial search query by identifying simi 
larities between the initial search terms and one or more 
of the stored concepts. 

c c c c c 


